was felt over the left forearm and elbow. Incidentally, he never returned to work. Three months later his left hand became weaker. His left lower limb never was numb but for the past three weeks (April 1953) the left calf has been the seat of unpleasant cramps. Six months after the accident the left upper limb, left side of the neck and face could not feel fine stimuli so sharply while the whole limb was weaker; later, it became numb in its entirety. Objective sensation remained normal over the left lower extremity. A few weeks after the accident there was some dysarthria, probably due to the left facial paresis. In the course of 1952 the left lower limb became slightly weaker. Taste and smell have been diminished since the second half of 1952.
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As early as May 16, 1951, I had noticed that the scar was perfect in appearance but already a little painful; flexion and extension of the left hand were incomplete: the claimant could then hardly close his left hand and his handshake was very feeble; he could not adduct or abduct his left fingers; flexion and extension of the last three left fingers were fair but weak while flexion and extension of the left thumb and index could hardly be performed; abduction, adduction and opposition of the left thumb were decreased in a proportion of three. quarters. Sensation was fully preserved over the whole hand. Deep reflexes of the left upper limb were a little brisk but there was no Hoffmann sign. The neurological examination was otherwise negative. I was then very much perplexed and I ordered him to the rehabilitation clinic for physiotherapy with a strong feeling of a traumatic neurosis. Total temporary disability was maintained. Physiotherapy was found to be ineffective. Clinically, the picture was nearly the same except for a very definite and constant Hoffmann sign over the left thumb. Neurologically, there were no gross changes but a very slight hypsesthesia of the whole left upper limb. A partial permanent disability of one-third of his left arm was suggested. On September 3, 1952, the patient told me that it had been impossible to find work because a good painter should be in full command of both hands, which, I realized, was true. Upon examination, the left hand was very much weaker and all movements were very awkward and feeble; deep reflexes were much more active over the left upper limb and the left Hoffmann persisted. There were no noticeable changes of the skin and the temperature and colour were that of the opposite limb. Objective sensation was grossly normal but the same slight hypwsthesia was still noticeable over the whole left upper extremity. I increased his P.P.D. to two-thirds of the functional value of his left upper extremity and I suggested the claim should be closed as I still remained prejudiced and thought there was a strong emotional component. I was certainly wrong because the patient came back to me at the Hospital Out-door Clinic and I had him admitted for further study three months ago.
My most recent examination is now summarized: when he walks he rapidly feels cramps over the left calf which last as long as he walks. His left lower limb is felt as heavier than the right. Motor power is decreased over all three segments of the left upper extremity, and more especially so over the left hand which has lost all practical working value. The same findings were elicited over the ipsilateral lower limb but to a lesser degree. Sensation, both superficial and deep, is decreased over the entire left side, including the face. Deep reflexes are definitely exaggerated on the left side but there is no ankle or knee clonus. Abdominals and cremasterics have almost disappeared on the left side. The Hoffmann sign persists and there is an equivocal left plantar extension. Vision is normal. There is partial anosmia and parosmia. Ocular convergence is incomplete, especially that of the left eye; the left corneal reflex is sluggish; the left face is hypaesthetic. Facial features are moderately deviated to the right while the forehead wrinides equally well; the right eye closes more completely than the left. There is some slight dysarthria and some left hypoacusia but no nystagmus. The uvula deviates to the right and the soft palate is more flaccid on the left side. Head turning to the left is weaker. The tongue movements are slower and its tip deviates to the left. Cerebellum is unimpaired. A lumbar puncture gave normal readings. An EEG was negative. An EMG performed on muscles of the left upper extremity gave no evidence of a lower motor neurone involvement. The pneumo-encephalogram gave a picture of bilateral small foci of cortical atrophy.
To sum up, after a minimal cut of the left thenar eminence sustained thirty months ago, neurological disturbances started at once and extended progressively to the entire left side of the body under the aspect of both hemiparesis and hemihypnsthesia, as if the irritation had extended almost exclusively to the pyramidal and sensory tracts. The wetiological and chronological circumstances, the gradual extension and progression, the reflex-like march of events, all details point to the essentials of the syndrome described by Barr6 although this type does not correspond to the most commonly described picture.
I feel that I must revise my medico-legal opinion on this patient. Even if it seems too late to expect therapeutic success I should ask for a biopsy of his initial wound.
Of course, one should consider other etiologies; on the other hand, one cannot escape noticing the striking sequence of events as one cannot deny the factor that has been a cause of constant irritation from the very beginning. I confess that I should have been less prejudiced and that, remembering irritative small wounds of the extremities I should have asked for an earlier biopsy during the weeks that followed the onset of this peculiar syndrome.
Is Hepatolenticular Degeneration a Clinico-pathological Entity ?
From the Institute of Neurology, National Hospital, Queen Square, W.C.1 UNTIL 1948 the diagnosis of Wilson's disease rested on the characteristic motor symptomatology, associated with evidence, which was often slight during life, ofcirrhosis of the liver. If familial incidence and a Kayser-Fleischer corneal ring were added the diagnosis was considered to be established.
In 1948 new, biochemical signs were added to the picture of the disease; a peculiar amino-aciduria was found by Uzman and Denny-Brown and abnormal copper storage, which had been earlier noted by Haurowitz and Glazebrook, was confirmed by Cumings who suggested the use of BAL in treatment. This drug has since been used also in diagnostic tests. At the age of 5 she had an attack of jaundice. When aged 7 to 8 she had attacks of pain below the ribs on the left side with abdominal swelling and pyrexia, and the spleen was felt to be enlarged at the time. She was very ill for several months and until the age of 17 was never well enough to attend school regularly; the attacks of pain in the left subcostal region continued but became less severe. At the age of 21 she had appendicitis and peritonitis. She married at the age of 25. Her first pregnancy, about two years later, was accompanied by much xedema and resulted in a 101 lb. stillborn baby. She had swelling of the legs during her second pregnancy when she was 28; this resulted in a 8j lb. living child. After that she appears to have been fairly well until her third pregnancy, at the age of 34, during which she had again much general cedema, and which again resulted in a 10+ lb. stillborn baby.
At the age of 37 the severe stabbing pain below the left ribs returned and she went into Guy's hospital where the spleen was found to extend 4 fingerbreadths below the costal margin; it was hard and not tender. She was anIemic with 65 % humoglobin. The hippuric acid test gave 49% of normal excretion; the thymol turbidity test was negative; serum bilirubin 1 *25 mg. %; total serum protein 5 *58 %; globulin 2-9 %; albumin 2-68 %.
At the age of 38 she became psychotic with ideas of persecution and went into St. Bernard's Hospital for a week. At this time her speech was slow and deliberate, her gait unsteady and careful and there was intention tremor in both hands. A few months later she entered University College Hospital where examination showed absence of nystagmus and of any Kayser-Fleischer corneal ring. Tremor of the head and trunk on walking were now added to the clinical picture. Sir Francis Walshe found "the unusual combination of Parkinsonism and intention tremor sometimes seen in hepatolenticular degeneration but rare otherwise". The serum protein was then 6-6%; globulin 3 4°%; albumin 3 -2%. The urine was examined for abnormal amino acids by Dr.
J. M. Walshe who found moderate excess of tyrosine, cystine and ethanolamine, as is not unusual in cases of severe hepatic cirrhosis. The heavy excretion of abnormal amino acids, usually seen in Wilson's disease, was not found. At the age of 40 to 41 the movements of the neck and arms appeared to be more athetotic. The extensors of the right leg were paralysed with some wasting. There was variable patellar and ankle clonus with plantar responses of extensor type. She had several apoplectiform attacks with coma, lasting about two hours and considered to be attacks of hepatic coma. The blood pressure remained normal, 120/80. She died of bronchopneumonia at the age of 41.
At the post-mortem examination the liver was found to be much contracted, weighing 700 grammes; the surface consisted of raised lobules, each about 8 mm. in diameter, and similar lobulation was seen on the cut surface. The spleen was much enlarged, weighing 1,200 grammes. The brain weighed 1,238 grammes and showed considerable cortical atrophy in both frontal lobes. The left hemisphere and brain-stem were kept for histological examination. The right hemisphere was sent to Dr. J. N. Cumings for chemical examination. He found normal percentages of copper in all parts of the brain, as well as in the liver.
HISTOLoGICAL EXAMINATION
Cortex.-In the prefrontal cortex there is slight increase of neuroglial fibres in the subpial layer. In the deeper layers of the cortex many of the astrocytes have clear, oval nuclei with prominent nucleoli but no other chromatin except under the nuclear membrane. They measure up to 13 p in the longer diameter. Some paired astrocyte nuclei are also seen. In one place where these large Alzheimer-like glial cells are specially numerous there is great loss of nerve cells, thickening of the caplllary walls and increase in microglia. These areas look like small ischaemic lesions except for the condition of the astrocyte nuclei. There is no neuroglial fibrosis here. In other places, e.g. temporal cortex, there is a widened molecular layer containing many double and triple astrocytic nuclei, many being large and poor in chromatin. In the occipital cortex there is in places considerable nerve cell loss in the third, fifth and sixth layers where also there are many Alzheimer-like astrocyte nuclei, especially in the mesial cortex above the calcarine fissure. In the precentral cortex near the depths of the Rolandic sulcus there is a large oval finely granular mass, measuring 35 x 25 p which may be a pyramidal cell of the 3rd layer distended with lipochrome granules. In its neighbourhood there is great shrinkage of the cortex so that all the layers of nerve cells are contracted together into a band which is thinner than the molecular layer.
Basal ganglia.-There is considerable shrinkage of the caudate and putamen, but no obvious loss of nerve cells or fibrous gliosis. Large astrocyte nuclei of Alzheimer type are more abundant here than in the cortex, and in some places there are as many of them as of nerve ceils. In the inner section of the globus pallidus also there is an area where both nerve cells and myelin fibres are scanty and large vesicular astrocytic nuclei are abundant. The nucleus caudatus is similar to the putamen but rather less affected. The largest Alzheimer nucleus seen in the putamen measured 15-5 X 10 p. Very few of these large nuclei were surrounded by pigment granules. No neuroglial fibres staining with Mallory's hmmatoxylin were seen in the putamen, caudate or globus pallidus. No abnormality was found in the thalamus or nucleus subthalamicus (Luys). In the substantia nigra there is scattered melanin pigment, indicating some loss of nerve cells and many fairly large vesicular astrocytic nuclei are seen but here again there is no fibrous gliosis. No inclusion or neurofibrillary change was found here.
The pons and medulla show no abnormality. The cerebelluim shows no abnormality except astrocyte nuclei of Alzheimer type in the nucleus dentatus.
In this patient the history suggests that the liver was damaged at the age of 5 with resulting cirrhosis. From the age of 8 to 18 years there were recurrent attacks attributable to splenic enlargement. In the third and fourth decades other signs of liver damage became evident. Motor symptoms, an association of Parkinsonian rigidity with intention tremor, appeared at the age of 37 along with mild psychical symptoms. Attacks of hepatic coma came on at the age of 40 and the patient died at the age of 41. This history suggests that the cerebral damage was secondary to liver disease. Raymond Adams has shown that patients dying in hepatic coma, without previous nervous symptoms, have changes of Alzheimer type in the astrocyte nuclei of the basal ganglia and fronto-parietal cortex similar to those found in this case. It is difficult to believe that these glial changes may occur without any damage to the neighbouring neurons. Certainly in our case there was severe damage to the cortical nerve cells and also obvious damage to the substantia nigra. The neuronal changes in the basal ganglia were less evident, but in my experience they may not be very obvious even in typical cases of Wilson's disease.
Histologically, therefore, this case may be classed as hepatolenticular degeneration. although it was atypical in several respects, but chemically it was entirely different. There was none of the typical animo-aciduria, no abnormal copper storage and no Kayser-Fleischer ring. Cases like this are probably not very rare, but as the biochemical changes of Wilson's disease are recent discoveries they have not yet been reported. Their classification raises a difficult problem, since the biochemists exclude them from the category of Wilson's disease. The name hepatolenticular degeneration has never been entirely satisfactory since the cerebral changes in Wilson's disease are never limited to the lenticular nucleus, and a new classification and terminology seems to be needed. Meanwhile it is important that cases, such as this, which do not conform to the modern chemical criteria of Wilson's disease, should be fully recorded.
